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(57) ABSTRACT 

In a rectifying device of a vehicle ac generator, a positive 
side radiating ?n and a negative-side radiating ?n are 
arranged to oppose each other in an axial direction and a 
terminal board is interposed therebetWeen. One of the ?ns, 
Which is directly ?xed to a frame, is substantially in an arc 
shape having a circular arc angle of equal to or more than 
180 degrees and separated into tWo partial radiating ?ns at 
a substantially middle part in a circumferential direction. 
Each of the partial radiating ?ns has tWo ?xing portions near 
its radially outer end. ScreWs are inserted into the ?xing 
portions and tightened to threaded holes provided in the 
frame to fasten the rectifying device to the frame. Instead of 
separating the ?n into the partial radiating ?ns, a groove is 
provided on a surface of the ?n. 

20 Claims, 5 Drawing Sheets 
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FIG. 2 
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VEHICLE AC GENERATOR 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application is based on Japanese Patent Application 
No. 2001-96915 ?led on Mar. 29, 2001, the disclosure of 
Which is incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention relates to a vehicle ac generator 
mounted on a passenger car, an auto truck and the like. 

BACKGROUND OF THE INVENTION 

In a rectifying device of a vehicle ac generator disclosed 
in JP-A-2000-253625 (US. Pat. No. 6,198,188), a positive 
side radiating ?n and a negative-side radiating ?n are 
stacked in an aXial direction and a terminal board having 
connecting terminals is interposed therebetWeen. Positive 
side diodes and negative-side diodes are press-?tted and 
soldered in through holes provided in both of the radiating 
?ns in the aXial direction. The negative-side radiating ?n is 
directly ?Xed to the outer end surface of a housing With 
screWs and grounded. 

When the negative-side radiating ?n is ?Xed to the 
housing, the negative-side radiating ?n is likely to be 
deformed due to steps on ?Xing surfaces of the negative-side 
radiating ?n and the housing. As a result, the through holes 
for ?Xing the negative-side diodes are deformed and a 
soldering as a jointing material causes cracks. 

In a rectifying device disclosed in JP-A-56-45062, a 
positive-side radiating ?n and a negative-side radiating ?n 
are arranged in one plane surface With a predetermined 
space. The negative-side radiating ?n is directly ?Xed to the 
inner Wall of a housing forming the outer case of a vehicle 
ac generator. In this rectifying device, Water and the like 
entering the vehicle ac generator are likely to accumulate 
and cause corrosion and the like therein. 

SUMMARY OF THE INVENTION 

The present invention is made in vieW of the above 
problems, and it is an object to provide a vehicle ac 
generator Which can decrease deformation of a heat radiat 
ing ?n ?Xed to a frame. It is another object to provide a 
vehicle ac generator in Which Water and the like are not 
easily accumulated near the heat radiating ?n. 

In a vehicle ac generator, a rectifying device that converts 
ac voltage generated in a stator coil by rotation of a rotor into 
dc voltage has a heat radiating ?n and a terminal board. A 
plurality of diodes is ?Xed to the heat radiating ?n. The 
terminal board embeds connecting terminals connecting the 
plurality of diodes. The heat radiating ?n has a plurality of 
?Xing portions to be ?Xed to a frame and a groove betWeen 
tWo of the plurality of ?Xing portions. 

For instance, the heat radiating ?n is separated into a 
plurality of partial radiating ?ns and the groove is de?ned 
betWeen the partial radiating ?ns. Alternatively, the groove 
is provided on a surface of the heat radiating ?n. 

Since the groove is provided betWeen the plurality of 
?Xing portions of the heat radiating ?n, When the heat 
radiating ?n is ?Xed to the frame, excessive stress caused by 
steps on ?xing surfaces of the frame and the heat radiating 
?n is eased by the groove. Accordingly, deformation of the 
heat radiating ?n is decreased. Further, the groove functions 
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2 
as a drain for discharging Water and the like entering near the 
rectifying device. Therefore, corrosion due to accumulated 
Water and the like is suppressed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the present 
invention Will become more apparent from the folloWing 
detailed description made With reference to the accompany 
ing draWings, in Which: 

FIG. 1 is a schematic vieW of a vehicle ac generator 
according to a ?rst embodiment of the present invention; 

FIG. 2 is a plan vieW of a rectifying device vieWed from 
a rear side of the generator shoWn in FIG. 1; 

FIG. 3 is a plan vieW of the rectifying device vieWed from 
a frame side of the generator shoWn in FIG. 1; 

FIG. 4 is an enlarged cross-sectional vieW of a negative 
side radiating ?n taken along line IV—IV in FIG. 3; 

FIG. 5 is a plan vieW of a rectifying device of a vehicle 
ac generator according to a second embodiment of the 
present invention; 

FIG. 6 is an enlarged cross-sectional vieW of a negative 
side radiating ?n taken along line VI—VI in FIG. 5; 

FIG. 7 is a plan vieW of a rectifying device of a vehicle 
ac generator according to a third embodiment of the present 
invention; and 

FIG. 8 is an enlarged cross-sectional vieW of a negative 
side radiating ?n taken along line VIII—VIII in FIG. 7. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Avehicle ac generator according to the preferred embodi 
ments of the present invention is described hereinafter With 
reference to draWings. 

(First Embodiment) 
Referring to FIG. 1, a vehicle ac generator 1 has a stator 

2, a rotor 3, frames 4, a brush device 5, a rectifying device 
6, a rear cover 7, an IC regulator 9 and the like. 

The stator 2 has a stator core 22, three-phase stator coils 
23, and insulators 24 for electrically insulating betWeen the 
stator core 22 and the stator coils 23. The rotor 3 has a ?eld 
coil 31, pole cores 32, and a rotor shaft 33. The ?eld coil 31 
is Wound about the pole cores 32 by cylindrically and 
concentrically Winding an insulated copper Wire. Each of the 
pole cores 32 has siX claW poles. The rotor shaft 33 supports 
the pole cores 32 and the ?eld coil 31 is sandWiched betWeen 
the pole cores 32. A cooling fan 35 is ?Xed to an aXial end 
surface of the front side pole core 32 (left side in FIG. 1) by 
Welding or the like. The cooling fan 35 draWs cooling air 
from a front side and discharges it in an aXial direction and 
a radial direction. Similarly, a cooling fan 36 is ?Xed to an 
aXial end surface of the rear side pole core 32 (right side in 
FIG. 1) by Welding or the like. The cooling fan 36 draWs 
cooling air from a rear side and discharges it in the radial 
direction. Apair of slip rings 37 and 38 are mounted on the 
substantially rear end of the rotor shaft 33 and electrically 
connected to both ends of the ?eld coil 31. Electric poWer is 
supplied from the brush device 5 to the ?eld coil 31 through 
the pair of slip rings 37 and 38. 
The frames 4 accommodate the stator 2 and the rotor 3 

therein. The rotor 3 is rotatably supported around the rotor 
shaft 33. The stator core 2 is arranged to face the outer 
periphery of the pole cores 32 With a predetermined clear 
ance and ?Xed to the inner periphery of the frames 4. The 
frames 4 have cooling air discharge WindoWs 41 at parts 
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corresponding to the stator coil 23 that protrudes from the 
axial end surfaces of the stator core 22 in the axial direction 
and air intake WindoWs 42 on the axial end surfaces. 

The brush device 5 guides exciting current from the 
rectifying device 6 to the ?eld coil 31 of the rotor 3. The 
brush device 5 has brushes 51 and 52 that are respectively 
pressed to the slip rings 37 and 38 on the rotor shaft 33 of 
the rotor 3. The rectifying device 6 converts three-phase ac 
voltages generated in the three-phase stator coils 23 into dc 
output poWer. 
The rear cover 7 covers and protects electrical 

components, such as the brush device 5, the rectifying 
device 6 and the IC regulator 9 mounted outside the rear side 
frame 4. Bolts 43 are provided on the rear side frame 4 to 
protrude in the axial direction, so the rear cover 7 is fastened 
to the frame 4 by tightening metallic nuts 71 onto the bolts 
43. The rectifying device 6 is sandWiched betWeen the rear 
side frame 4 and the rear cover 7. The rear cover 7 has a 
plurality of air intake WindoWs on a surface corresponding 
to the rectifying device 6. Cooling air is draWn into the 
inside of the rear cover 7 through the air intake WindoWs. 
When rotation force is transmitted from an engine (not 

shoWn) to a pulley 8 through belts and the like, the rotor 3 
rotates in a predetermined direction. In this state, When 
exciting current is supplied to the ?eld coil 31 of the rotor 
3, the claW poles of the pole cores 32 are excited so that 
three-phase ac voltages are generated in the stator coils 23. 
Accordingly, dc current of a predetermined magnitude is 
output from an output terminal provided in the rectifying 
device 6. 

The rectifying device 6 has a positive-side radiating ?n 
67, a negative-side radiating ?n 68 and a terminal board 61, 
as shoWn in FIGS. 2 and 3. The positive-side radiating ?n 67 
and the negative-side radiating ?n 68 are arranged to inter 
pose the terminal board 61 therebetWeen and oppose each 
other in the axial direction With a spacing therebetWeen. Six 
positive side diodes 63 are press-?tted in the axial direction 
in through holes provided on the positive-side radiating ?n 
67 as ?xing holes. Leads 63a of the positive-side diodes 63 
are directed to the frame 4 side, and jointed to connecting 
terminals 62 protruding from the terminal board 61 at 
junctions 621 by TIG Welding. Six negative-side diodes 65 
are press-?tted in the axial direction in through holes pro 
vided on the negative-side radiating ?n 68 as ?xing holes. 
Leads 65a of the negative-side diodes 65 are directed to the 
rear side, and jointed to the connecting terminals 62 pro 
truding from the terminal board 61 at junctions 622 by TIG 
Welding. 

The negative-side radiating ?n 68 is substantially in an arc 
shape having a circular arc angle of equal to or more than 
180 degrees, as shoWn in FIG. 3. Thus, the negative-side 
radiating ?n 68 has a pair of circumferential ends 68X 
de?ning a spacing therebetWeen. The negative-side radiating 
?n 68 is separated into at least tWo partial radiating ?ns 68A 
and 68B at a substantially middle part in the circumferential 
direction thereof, and de?nes a groove 68C betWeen the 
partial radiating ?ns 68A and 68B substantially at the 
loWer-most position of the ?n 68. Thus, the groove 68C is 
provided at a position, Which is generally opposite in the 
radial direction to the spacing de?ned by the circumferential 
ends 68X. Each of the partial radiating ?ns 68A and 68B has 
tWo ?xing portions 69a and 69b, and 69c and 69d near its 
radially outer end. The ?xing portions 69a to 69d have 
through holes. ScreWs 72 are inserted through the ?xing 
portions 69a to 69d and tightened to threaded holes provided 
in the frame 4, so the rectifying device 6 is ?xed to the frame 
4, as shoWn in FIG. 1. 
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4 
When the screWs 72 are tightened to the frame 4 through 

the ?xing portions 69a to 69d, if steps or gaps exist on or 
betWeen ?xing surfaces of the negative-side radiating ?n 68 
and the frame 4, stress is applied onto the ?n 68. HoWever, 
since the groove 68C is provided betWeen the ?xing portions 
69b and 69c, excessive stress caused by the steps or gaps on 
the negative-side radiating ?n 68 and the frames 4 can be 
reduced. Accordingly, deformation of the negative-side radi 
ating ?n 68 is decreased. Further, Water and the like entering 
near the negative-side radiating ?n 68 can be discharged 
through the groove 68C de?ned at the loWer-most position. 
As a result, corrosion due to accumulated Water and the like 
is decreased. 

Further, since the deformation of the negative-side radi 
ating ?n 68 is decreased, it is restricted that ?xing force of 
the negative-side diodes 65 press-?tted in the through holes 
changes due to use condition of the vehicle ac generator 1. 
Therefore, the negative-side diodes 65 are properly ?xed by 
press-?tting. A complicated manufacturing process such as 
soldering is changed to a simple connection, thereby 
decreasing a manufacturing cost. 

Since the groove 68C is de?ned betWeen the substantially 
middle part of the negative-side radiating ?n 68 in the 
circumferential direction, both of the partial radiating ?ns 
68A and 68B have the substantially same area. Accordingly, 
the negative-side diodes 65 are equally cooled, thereby 
increasing durability and the cooling capacity of the 
negative-side diodes 65. 

(Second Embodiment) 
In the second embodiment shoWn in FIGS. 5 and 6, the 

negative-side radiating ?n 68 has a groove 68D on its 
surface of the frame 4 side, in place of the groove 68C 
provided by separating the ?n 68 into the partial radiating 
?ns 68A and 68B. 

Preferably, the groove 68D is provided at a substantially 
middle part of the negative-side radiating ?n 68 in the 
circumferential direction and substantially at the loWer-most 
position of the ?n 68. In this case, a part of the negative-side 
radiating ?n 68 Where a thickness is reduced by forming the 
groove 68D becomes a thin Wall portion 68E. This arrange 
ment reduces excessive stress caused by the steps or the gaps 
on the negative-side radiating ?n 68 and the frame 4 When 
the screWs 72 are tightened to the frame 4 through the ?xing 
portions 69. Accordingly, deformation of the negative-side 
radiating ?n 68 is decreased. Since the groove 68D is formed 
on the surface of the negative-side radiating ?n 68, not only 
the manufacturing process is simpli?ed, but also the groove 
68D functions as a drain for Water and the like. Therefore, 
Water and the like entering near the negative-side radiating 
?n 68 can be discharged through the groove 68D at the 
loWer-most position of the rectifying device 6. 

(Third Embodiment) 
In the third embodiment shoWn in FIGS. 7 and 8, a groove 

68F is provided on the surface of the negative-side radiating 
?n 68 at a side opposite to the frame 4. The groove 68F is 
provided at a substantially middle part of the negative-side 
radiating ?n 68 in the circumferential direction and substan 
tially at the loWer-most position of the ?n 68. Apart of the 
negative-side radiating ?n 68 Where a thickness is reduced 
by forming the groove 68F becomes a thin Wall portion 68G. 
Also in this case, advantages similar to the ?rst and the 
second embodiments are provided. 
The present invention is not limited to the above 

embodiments, but various modi?cations are available Within 
claimed scope of the present invention. For example, the 
negative-side radiating ?n 68 can have a plurality of grooves 
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between adjacent tWo of ?xing portions. The grooves may 
be provided near at least one of the ?xing portions. Although 
the rectifying device 6 is ?xed to the outside of the frame 4 
in the above embodiments, the rectifying device 6 may be 
?xed to the inside of the frame 4 in a case that the frame 4 
entirely covers the rectifying device 6. 

Further, the tWo partial radiating ?ns 68A and 68B of the 
negative-side radiating ?n 68 have a slightly different shape 
in the above embodiment. HoWever, the tWo partial radiating 
?ns 68A and 68B may have an identical shape. In this case, 
not only a yield rate can be improved, but also the tWo partial 
radiating ?ns 68A and 68B can have an identical part 
number and be treated as a single part, thereby decreasing 
the manufacturing cost. 

Moreover, the embodiments may be used for a vehicle ac 
generator in Which a positive-side radiating ?n of a rectify 
ing device is directly ?xed to a frame. In this case, a groove 
is provided on the positive-side radiating ?n. 

The present invention should not be limited to the dis 
closed embodiments, but may be implemented in other Ways 
Without departing from the spirit of the invention. 
What is claimed is: 
1. A vehicle ac generator, comprising: 

a frame; 

a rotor supported in the frame; 
a stator coil ?xed to an inside of the frame for generating 

an ac voltage by rotation of the rotor; and 

a rectifying device for rectifying the ac voltage, the 
rectifying device having a heat radiating ?n in a plate 
form having a pair of circumferential ends de?ning a 
spacing therebetWeen and a plurality of diodes ?tted in 
the heat radiating ?n, 

Wherein the heat radiating ?n has a plurality of ?xing 
portions to be ?xed to the frame and a groove betWeen 
tWo of the plurality of ?xing portions and at a position 
generally opposite the spacing betWeen the circumfer 
ential ends in the radial direction to ease deformation of 
the heat radiating ?n. 

2. The vehicle ac generator according to claim 1, Wherein 
the heat radiating ?n is one of a positive-side radiating ?n 
and a negative-side radiating ?n. 

3. The vehicle ac generator according to claim 1, Wherein 
the rectifying device has a terminal board embedding con 
necting terminals to connect the plurality of diodes. 

4. The vehicle ac generator according to claim 1, Wherein 
the heat radiating ?n includes a plurality of partial radiating 
?ns and the groove is de?ned by separating the plurality of 
partial radiating ?ns apart from each other. 

5. The vehicle ac generator according to claim 4, Wherein 
the plurality of partial radiating ?ns has an identical shape. 

6. The vehicle ac generator according to claim 1, Wherein 
the groove is provided on a surface of the heat radiating ?n 
at a side facing the frame. 

7. The vehicle ac generator according to claim 1, Wherein 
the groove is provided on a surface of the heat radiating ?n 
at a side opposite to the frame. 

8. The vehicle ac generator according to claim 1, Wherein 
the heat radiating ?n has a plurality of holes to Which the 
plurality of diodes are press-?tted. 

9. The vehicle ac generator according to claim 1, Wherein 
the heat radiating ?n has a substantially arc shape having a 
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circular arc angle of equal to or larger than 180 degrees, and 
the groove is provided at a substantially middle part in a 
circumferential direction of the heat radiating ?n. 

10. The vehicle ac generator according to claim 1, 
Wherein the heat radiating ?n has an arc shape, and the 
groove is provided at a loWer-most position of the ?n. 

11. The vehicle ac generator according to claim 1, Wherein 
the plurality of ?xing portions is provided near a radially 
outer end of the heat radiating ?n. 

12. The vehicle ac generator according to claim 4, 
Wherein each of the plurality of the partial radiating ?ns has 
at least tWo ?xing portions near a radially outer end. 

13. The vehicle ac generator according to claim 1, 
Wherein the plurality of ?xing portions de?nes through holes 
and the heat radiating ?n is directly ?xed to the frame With 
a ?xing means ?tted in the through holes. 

14. The vehicular ac generator according to claim 1, 
Wherein the groove is formed such that it extends in the 
radial direction from a radially inner edge to a radially outer 
edge of the heat radiating ?n. 

15. The vehicular ac generator according to claim 1, 
Wherein the groove is formed such that it is recessed from a 
plate surface of the heat radiating ?n. 

16. A vehicular ac generator, comprising: 

a frame; 

a rotor supported in the frame; 
a stator coil ?xed to an inside of the frame for generating 

an ac voltage by rotation of the rotor; and 

a rectifying device for rectifying the ac voltage, the 
rectifying device is supported by the frame and 
includes; 

a positive-side heat radiating ?n holding positive-side 
diodes thereon; 

a negative-side heat radiating ?n holding negative-side 
diodes thereon, Wherein the negative-side heat radiat 
ing ?n is ?xed to the frame at a plurality of ?xing 
portions and is substantially in a form of plate having 
a spacing betWeen its circumferential ends and a groove 
on a side opposite to the spacing in a radial direction, 
Wherein the groove is formed such that it is recessed 
from the surface of the plate; and 

a terminal board embedding connecting terminals to con 
nect the positive-side diodes and the negative-side 
diodes, Wherein the terminal board interposes the 
negative-side heat radiating ?n betWeen the frame and 
itself. 

17. The vehicular ac generator according to claim 16, 
Wherein the groove extends in a radial direction. 

18. The vehicular ac generator according to claim 16, 
Wherein the spacing and the groove are respectively pro 
vided betWeen tWo of the ?xing portions. 

19. The vehicular ac generator according to claim 16, 
Wherein the groove is formed on a surface of the heat 
radiating ?n Which faces the frame. 

20. The vehicular ac generator according to claim 16, 
Wherein the groove is provided by separating the negative 
side heat radiating ?n into at least tWo pieces and spacing the 
separated ?ns in the circumferential direction. 

* * * * * 


